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MSG 366/lvISG 462 - Analisis Multivariat
Masa: [3 jam]
ARAHAN KEPADA CALON:
Sila pastikan bahawa kertas peperiksaan ini mengandungi EMPAT soalan di dalam SEMBILAN
BELAS halaman dan TUJTIH halaman lampiran yang bercetak sebelum anda memulakan peperiksaan
ini.
Jawab SEMUA soalan. Semua soalan mesti dijawab dalam Bahasa Malaysia.
(a) Katakan ff^ jl\- o)
(i) Adakah A tentu positif?
(ii) Tentukan nitai-nilai eigen dan vektor-vektor eigen bagt 4.
(iii) Tuliskan penguraian spektrum bagi A.
(b) Diberikan matriks data
(-ct-x=l z
- [-3
dan gabungan-gabungan linear
I
3
I
4lll,)l
ulr=j 2
dan
9' :=(t I
nilaikan min, varians dan kovarians sampel bryi b- x dan i x
,lr I
3) l*., I
't - |
\i:,/
,l*t I
-1) I x, I,
't-l
\", J
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(c) Cari anggaran kebolehjadian maksimum bagi vektor min p dan matriks kovarians
berdasarkan sampel rawak
(s 4 2 3){=[o 6 s 3)
daripada suatu populasi normal bivariat.
2.
(d) Katakan I,, {r,r' dEo x4 ialah vektor-vektor rawak tak bersandar( 
-)terrabur lVr[ f,"I f\- -,/
(i) Cari taburan-taburan sut bagi veklor-vektor rawak
u-'=i,I, * I\' - il, - I!^ dan
Y,=Il,-Il,*+1,-iI^
r)(ii) Cari fungsi kerumpatan tercantum bagi lY,' 
'_t l denSan I' O\- -)
tertakrifseperti di dalam (i).
(a) Cerapan-cer"n^7_O\O^ dua sambutan, Xr danX2, dikutip bagi 3 rawatan' V
vektor cerapan [rl J ^0"* seperti berikut:
(r\ (+) (z) (t)
Rawatan 3 : [rJ, [oJ, [.oJ, [rJ
(i) Bina jadual MANOVA satu hala bagi data ini.
(ii) Nilaikan lambda Wilks, ,\* , d* uji bagi kesan rawatan. Andaikan 61 =
(iii) ulangkan ujian dengan menggunakan penghampiran khi-kuasa dua
pembetulan Bartlett.
Bandingkan kesimpulan-kesimpuian anda.
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(b)
tMsc ruui,o ou',
- 
1-
prestasi (markah dan junr.lah 100) yang dicapai oleh sekumpulan l0 pelajgr di dalam
tiga peperiksaan ijazah yang berlainan memberi suatu vekto. *in { = (55, 48, 56)
dan matriks kovarians
(zs 3 15)
s=l 3 zo tzl
- u5 12 24)
(b)
Dengan menga-nggapkan bahawa cerapan-ceraPan
ujikan hipoteiis bahawa min populasi ry'=(SO, SO'
bahawa g*(SO, 50, 50). Gunakan o='05"
(a) Tulis nota pendek tenumg tajuk-tajuk di bawah:
Komponen PrinsiPaI
Analisis pembezalaYan
Kaedah kelompok berhierarki (hie rarchical)
Diberi lima objek mempunyai jarak berikut:
12 3 4
gunakan (i) kaedah Pautan tunggal,(ii) kaedah Pautan lengkaP
adalah tertabur normol trivariat,
50) melawan hiPotesis alternatif
(r00/t00)
t(o 4 tz ? lo)
zl+ o 3lo 8l
D=\d,,)=rlrz 3 o q tll
s[to 8 ll 6 o)
daripada prosedur "agglomerative hierarchicaf' unuk memperoleh gambarajah-
gambarajah dendogram untuk lima objek itu''
Bagi seriap bahagian yang berikut, tulis suatu perenggan yang menghuraikan kesimpulan-
kesimpulan anda. output-outputbagi setiap bahagian dilampirkan pada akhir soalan 
ini'
(a)Andaikanlabatanperiklanantelahmenyediakantigaiklanbagimengemukakansuatu
produk baru dan jabatan tersebut b".minut mengecamkan iklan yang terbaik' Iklan
pertama menggunakan ,,hu^o,ou, opp"ot,,, iklan kedua menggunakan 
''emotional
appeal" dan iklan ketiga menggunakan "comparative approach" '
Dipercayai bahawa jantina responden memang ada kesan pada"preference"nyabags
jenis iklan. 
...4t_
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Suatu ujikaji dijalankan dengan 12 onng lelaki dan 72 orang Perempuan didedahkan
kepada satu daripada iklan-iklah rcrsebut. Kumpulan lelaki dibahagi secara rawak ke
daiam tiga subkumpulan dengan empat orang setiap satu. Setiap subkumpulan
didedahkan kepada suatu iklan yang berbeza dan responden-responden ditanya
menilaikan iklan itu terhadap bagaimana "informativr" (Yr) d^ "b"ltevabte" lVr\
iklan itu pada suatu skala sebelas titik dengan I mewakili "low informafiveness" dan
,,low believabiliry", dan ll ' mewakili: "high informativeness" dan "high,
believebility".
prosedur di atas diulangi.bagi kumpulan perempuan. Data dikutip dianalisis melalui
prosedur MANOVA daripada SPSS, dan ourpur ditunjuk dalam OUTPUT(a).
penggunaan protin di negeri-negeri Eropah dikelaskan ke dalam sembilan kumpulanl
makanan (dagrng merah, daging Putih, ..., buah-buahan dan sayur-sayuran). Data
dikutip dianalisis melalui prosedur FACTOR AI{ALYS$ daripada SPSS. Output
yang diperolehi dinrnjuk dalarn OUTPLI'I (b).
Pertimbangkan data dalam (b). Prosedur HIERARCHICAL CLUSTER ANALYS
dari SPSS dijalankan. Ourput yang diperolehi ditunjuk dalam OUTPUT (c).
Data kewangan daripada 12 syarikat "nwst-admired' dan 12 syarikat "least'
aclmired'dikutip. Pembolehubah-pembolehubah dikutip adalah: EBTIASS (Earni
before interest and taxes to total izsset") dan ROTC (Return on total capita[)-
Prosedur DISCRMINANT ANALYSIS daripada SPSS dijalankan, dan output yang
didapati ditunjuk dalam OUTPLII (d)'
(r00/I
(c)
(d)
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-5-
variancef,****r
ouE-of-range facEor values.
missing data.0U
1
cases accepted.
cases rejecced because of
cases rejected because of
non-empty cel]s.
design wilL be processed.
***Analysisof Variance--design 1 i * i t t t
IKLAI{ BY JANTINA
Eivariate Tests of Significance (S = 2,,M = -L/2, N =
t Name Value Approx. F Hlpot.h. DF Error DF
t Ilzl
Sl-g. of F
.000
.000
.000
F Sig. of F
58.50000 .000
28.00000 .000
Pi1 Iai s
tellings
ilks
.92596 't .'75922
5.65546 26 -62L85
.L2409 t5.62986
.86832
of Significance
Value Exact F
.23226 2.57I43
.30252 2.57L43
.757'74 2.57L43
. zSzzd
4:00
4. 00
4 .00
35.00
1' nn
Jg. UU
statistic for WILKS' Larnbda is exact.
ECT .. rKLAN BY JAI\TTINA (CONC, }
F-tesEs wiuh (2,18) D. F.
Hlpoth. SS Error SS H]@oth. MS
L56.00000 24.00000 78.00000
149.33333 48.00000 74.65667
ivariate
.. JANTINA
Eivariate Tests
5
iable
t Name
lais
Ee1 1 ings
Iks
Error MS
1.33333
z. oooo /
F stab.isE,ics are exacL.
(S=1,.M=
H]@oEh. DF
2'.OO
2.OO
2.00
0,N=7'L/2)
Error DF Sig- of F
L7.00 .106
1 7.00 .106
17.00 .105
t
JANTINA (ConC. )ivariate F-tests wiLh (1,18) D.
iable Hypoth- SS Error SS
5.00000 24.00000
2.6566'7 48.00000
Hypoth. MS
6 . 00000
2 .6666'l
Error MS
r_.33333
z. oooo,
F qin of F
^ 
s4Y. v-
4.50000 .048
1.00000 .331
.i.'w7
vr\+
.6 /-
-6-
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EFFECT .. IKLAN
Multivariate TesEs of Significance (S = 2, l4 = -L/2, N = 7 I/2)
Test Name Value Approx. F HlDoth. DF Error DF Sig' of F
Pillais .3?696 2.09032 a - 00 36.00 'I02
Horellings .50504 2.420]-7 4.00 32 ' 00 .069Wilks .52304 2.2586't 4 - 00 34.00 '082
Roys .37696
Note.. F st.at.iscic for WILKS' Larnb'da is exacE-
EFFECT ..
Univariate
Variable
!
v1
Y2
IKI,AN (CONE. )
F-Eests with
H)apoth. ss
12 . 00000
5.33333
(2.18) D.
Error SS
24 . 00000
48.00000
H),1poth. MS
5.00000
2 .65661
F.
Error MS F sig.
1.33333 4. s00002.66667 1 - 00000
of. F
.026
.387
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PUT (b)
JuI 98 SPSS tor MS WINDOWS Release 6.0
FACTOR ANALYSIS
Listwise delecion of cases wi.th missing val.uesysis
NG_M
NG_P
relati.on
ING_M
_P
,'fEG
number 1
Mean
32.24800
9.82800
7.89500
4.13500
4 .28400
3.07200
4 .27 600
L t - LIZUU
2.93500
merah
pur.ih
vegetabl.es
nucs , oi.1-seeds
' < t- t r^larr I
tr \rE'a': IKAN
of Cases
Std Dev Labe1
1,0 . 9'7 47 9
3.34708 daging3.59408 dagingL.80390 f ruit.s,
3.40253
1 . 98558 pulses,
1.63408 makanan
'7.10542
L. LL 
' 
OZ
Mat.ri.x:
CEREAL
l_.00000
-.49988
-.41380
.04655
-.52423
.55100
-. s3325
-.59274
- .7L244
SUSU
1 . 00000
. ) /55J
DAGING_M
1.00000
. 153 00
- .0-t 422
.06096
-.34945
.13543
.50293
.58s51
TELUR
1.00000
DAGING_P
1.00000
-. UOJ.J.Z
-.23401
-.53495
.Jr'tt
.28148
.6204t
L.00000
. zoor+
.3'1 497
.08441
-.40836
- .045s2
1 .00000
-.L4715
. 403 85
.13?88
- 
05557
uuis STARCHY
1.00000
- .47 43]. 1 . 00000
-.62t09 .2224L
-. 55978 .45223
27s
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ANALYSISFACTOR
ExEraction 1 for analysis L, Principal components Analysis (PC)
Initlal Stratistics:
(HSG 355lHSG
Page
Variable
CEREAL
DAGING_},I
DAGING_P
F_VEG
IKAN
NUTS
STARCHY
SUSU
TELUR
Communality *
*
1.00000 *
1.00000 *
1 .00000 *
1.00000 *
1.00000 *
t_. 00000 *
1.00000 . *
1.00000 *
1.00000 *
Factor 1
-.8?619
.6216r
- 
. zzLuz
.2'7r52
-.84135
.59 49't
. / lbuo
.85404
Communality
.86722.
.4't193
.1 0626
Eigenvalue
4.00644
L.53500
1.r2792
- 
95455
.46384
.32513
.2"7).6r
.1r-629
.09911
Pct of Var
44 .5
18 .2
t2.5
10.6
>-z
in
1.3
11
Cum Pct
AA q
oz. I
?q, 
"
xt x
94.6
v/.b
98.9
100.0
Factor
1
2
5
D
'7
I
9
extracted 3 factors.
Factor Mat,rix:
CEREAL
DAGING_M
DAGING-P
F_\rEG
IKAN
NUTS
STARCHY
SUSU
TELUR
Final Statistics:
Variable
CEREAL
DAGING_M
DAGING_P
f V.E-tr
Factor 2
- - 29855
-.0?193
-.30286
.58551
.82'70'1
.18325
.45115
_.IJbUJ
-.045r.8
Factor
Factor 3
. 1018 7
-.31604
.66260
.43284
- - 
)qLzv
- 
. uf / / o
.2s805
-.40958
. ).92'19
Pct of Var cum Pct*
1)
3
Eigenvalue
i . ooeaa
1 (?c.nn
!.LZl>Z
44 .5
L6-Z
12.5
44 .5
oz- r
'75.2
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iable
IMAX
Communality
-87 4r9
-'144'78
-624LZ
.795r.0
. /b60u
FACTOR
* Factor
ANALYSIS
Eigenvalue Pct of var ^r'h D-l'
rNG-M
ING_P
V Etr
Eor
Faccor 1
- .4920r
. IYOJU
.)5 toz
.07908
- 
1C64n
- .63954
.5401-0
.25t3't
.'l29 07
Factor 2
. o z).t>
.06741-
- 
h9 | I n
.08812
. 03 549
.84535
. 4327 I
rotration 1 for extraction
converged in 8 iEerations.
ted Factor Matrrx:
I in analysis 1 - Kaiser NormalizaEi'on'
Faccor 3
-. buuoa
.20s33
-.18198
.4'tt50
.9]-15'7
-. 
ll-oat /
.5'7545
-!2487
.22308
FacEor 3
.35149
o1??s
- .18491
t1- , 1
Transformation Matrix:
FacEor 1
.68518
-.11759
.'1L882
1
')
Factor 2
<1?qq
- -37936
-.67015
-Res Cbart * 1:Factor PloE of factors
2B 1 ...10/-
-10-
o.v
ANALYSIS
(M>b Jool l'r)u t{b2
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FACTOR
Factor Score Coefficienc Matrrx:
uEla.rnu
DAGING_M
DAGING_P
r 
-V 
E,\,
IKAN
rfrlmc
STARCHY
qIICII
NIIT IIP
Factor
Fact.or
F?-f6r
FacLor 1
-.06345
' 
-.09265
.55035
. t88'7 4
-.23050
- 
_ l-:rJ60
-2551O
-.rr475
. z I zt t
Factor 2
-.1-3077
'rnnq1
-.22443
- .45144
.05406
--LIZLt
-.:-6326
.4L851
n'l 1q?
Factor 3
- .26LL5
.05458
-.22409
.29449
.54400
-v56)Z
.00099
n1?q6
Covariance Matrix for Estimated Regression FacEor Scores:
1
2
3
FacEor 1
1.00000
.00000
.00000
FacEor
r..00000
.00000
r o9 tv!
i nnnnnf . vvvvv
282
- ll
ctor Plot Rotated Factor SPace
merah
daging putitF 'starchy' ikan
etables
ts, oil-se
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1.0
.J
Factor 2 o.o
-.5
1.0
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sUTPUT (c)
* *t t * t * I t i * * *PROXIMTTIES* * * * *r
DaLa InformaEion
25 unweighced cases accePted'
0 cases rejected because of missing value'
Squared Euclidean measure used-
* r * i r HIERARCHICAL CLUSTER
Agglomeration Schedule using Single Linkage
ANALYSTS***fI
Stage Cfuster lst APPears
CoefficienE cluscer 1 ClusEer 2Stage
0
n
0
o
0
0
'7
0
0
0
0
0
0
0
0
IY
2t
L'7
U
U
0
n
II
U
b
n
5
a
8
n
L2
u
11
L4
U
I]
10
-t- d
n
22
4
\2
o
t2
t2
3
2
10
10
5
L
5
t'1
z
5
z
1
1
1
1
1
3
4
5
6
I
9
t_0
t_ i.
L2
1_3
!4
I)
L'7
tx
IY
20
2I
22
24
ClusEers Combined
ClusEer 1 Cluster 2.
zv
z)
2t
15
9
l4
z1
L2
zz
3
23
o
10
19
7
11
5
4
z
t'7
8
23 - 000000
23 . ?? 0000
25.980000
30.889999
35.090000
39.660000
42.580002
45.750000
46.650002
47 .7 59998
63 . 63 0001
bo. uJvvyo
58.150002(o qeqQqq
"q. "?oaqq
'7'7 
-239998
?9. ?20001
84 -26999'7
97.620C03
98.849998
1,06 .489998
119.040001
133 .850006
284
Next
qt >da
10
o
o
7
8
1I
'1 1
20
1A
10
z)
11
20
2t
zz
0
.. .t3l
Label
Derrmark
Sweden
Norway
Ireland
SwiEzerland
Netherlands
West. Germany
Austria
Belgium
France
UK
East Germany
Bulgraria
Yugoslavia
Romania
Greece
Italy
USSR
Czechoslovakia
Pol-and
Hungary
Albania
Dnrtrrar'l
Spain
Finland
- 13 -
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'HIERARCHICAL CLUSTER ANALYSIS* 
*
rogra$ using Sing1e Linkage
Rescaled Distance Cluster Combine
cAsE o 5 10 20
N\lIn +- - - - - - - - -+- - - - - - - - -+-- - - - - - - -+- - - ----- -+- -- - - - - - - +
6
zv
It
L2
2t
ft
2
3
9
22
-l
z)
18
10
t_J
23
5
1_1
1
11
19I
(m;,., 166/HsG l{62)
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OUTPUT (d)
)n groups defined
- 
t4 
-
MINANT
Firm
},NALYSISD
by GROUF
24 (unweighted)
0 of these were
24 (unweighted)
cases were Processed-
excluded frorn the analYsls-
cases wi}l be used in the analYsis
t'i'
D:
Number of
GROUP
.1
az
Total
cases by group
Number of
Unweighted
72
l2
.A
Weighted
12.O
LZ-V
24 .0
T.a ho l
uosc idmi.red
Least Admired F,
c-
(:
G:
Group stanciard deviations
Group meaDs
' gnuur
1
z
'I'O *La-i-
UNUUT
1
Total
Wilks' Lambda
with i and 22
Variabie
.IYtJJ
nn1"1
ROTC
l e1qo
. 0012 5
. 0923 I
ROTC
.03022
. uo6f,z
.10652
. 05324
- 
04492
.10743
Wilks' Lambda F
(U-statistic) and univariate F-rat'Io
degrees of freedom
EBITASS
ROTC
.20t-08 8't.40'15
.23638 71.0699
ci nni f i.:n^e
.0000
.0000
286
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5.1
groups defined
D
by
ISCRI
GROUP
MTNANT
Fi-rm
ANALYSIS
vsis num.ber
rect metshod: all variables passing the Eolerance test are encereo'
Minimum Eolerance level ' 00100
ical Discriminant Functions
Maximum number of functions. .
Minimum cumulaEive percenE of varlance ' ' '
Maximum significance of wilks' Lambda" "
ior probabilicy for each group i-s ' 5OO0O
sif ication function coef f ici-enEs
i.sher's linear discriminang functions)
1
100.00
1.0000
IL
MosE Admired
z
Least Admire
d
61,.2374430 2.5511703
2r.026897L -L.404444I
-8.4807470 -.5955214
Pct of cum Canonical
Variance Pct, Corr
:
100 .00 100.00 .8971 :
Canonical DiscrirninanE Functsions
Eigenvalue
i'i
4.L239
Irlarks the
After Wilks'
Fcn Lambda Chi-sguare
0 .195152 34.312
df
z
sis
. 0000
1 canonical di-scriurinant functions remainingr in the ana).ysis '
287
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Page 24
SCandard] zeo
prrTa
Structure matrr].x:
Pooled wj-Li11n-groups
(Variables ordered bY
canonicaL d1 scrrmrnanc
Func 1
.'7 4331
- 30541
function coefficients
Dr\rFa-
Canonicaf
^e^!!-
u! uuP
1
2
Fi rn- 1
.98154
.88505
discriminant
Frrn. 1
1.94429
-t .94429
correiations between discriminating variables
aid canonical discriminant functions
size of correlation within function)
functions evaluated at group means (group cent.roids)
2BB
(Hsc 356lMsG 452)
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2nd HighesE
croup P (G/D)
2 .0038
2 .0001
2 .0002
2 .0000
2 .0003
2 .0001
2 .0050
2 .0000
2 .462'l
z -uzLt
z . oooz
2 .0005
t .0001
L .IJ LLZ
1 .0085
1 .0000
1 .0000
1 .0004
1 .0013
2 .4273
1 .0000
1 .0239
1 - 000L
1 .0019
t
Page 25
Di.scrim
Scores
i - stza
2.3558
2.2067
3.5853
2 
- 
0846
2 - 4220
r.3624
3.0.545
.0384
.9853
1 . 8818
L.9222
-2.36]-7
-L.1528
-L -2207
-3.3795
-3.5032
-2.0307
-1 .7014
- 0753
-2.9505
- .9535
-2.5326
-1.51 04
Case MicVaI Sel
AcEuaI
Group
Highest Probability
Group P(D/G) P(G/D)
1 .5088 .9962
1 .580? .9999
r .'7930 .9998
1 .1008 1.0000
1 .8884 .9997
L .6329 .9999
L .5606 .99s0
r .2569 1.0000
r .0567 - 5373
1 .3375 .9788
r .9502 .9993
1 .9823 .9994
2 -6764 .9999
2 .4286 . 9888
2 -4693 .99L4
2 .1512 1.0000
2 .1190 1.0000
2 -93L2 .9996
2 - 8081 .9987
l_ .ubl_o .atzt
2 .3096 1.0000
2 .12L8 .9't 6I
2 .5s53 .9999
2 .7384 .9981
1
2
3
1
5
o
't
I
9
10
11
t2
l-)
IO
T7
19
20
2L
22
ZJ
1
1
1
1
1
1
1
1
1
I
1
1
a
2
2
z
a
2
2r*
2
2
2
I> rrqori i n n'l nt. qts*vev
croup Labe]
1
2
Most Adnrired
Least Admired
289
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Histogram for group 1 Mosc Admired
Canonical Discriminant Func.Eion L
F
r
e
g
T
- lB -
1
1
1
1
Page 26
T
I
i
I
T
I
I
I
I
I
I
+
-L
I
I
+
3
111
111
111
1 1L
1 1 11'1 1
I 1 J..L.L J
rrlaI I J.LfT
1 1 1111
z -v
t
1
I
1
t-
1
1
1
out
class 22222222222222222222222222222221t11t111111111111111-11-11111111
Centroids 1
Histogram for group 2 Least Adrnired
Canonical Discriminant Function 1
a -l-
-l
I
T
I
i
{
I
I
T
I
I
I
I
I
II
I
I
I
I
I
I
+
I
I
I
I
ouc
1
')
2
2
2
'I
z z4 zzz
I lZ ZZZ
^ 
r- 
-aaz Lz zaa
- -6 -aaZ ZZ LLL
? -.r-
I
I
I
2+
I
I
I
I
I
,lII
I
I
I
I
I
I
Ac
r
r
e
E
u
n
^1 --^Lld>>
Centro]-
22
22
zz
2
2
2
22
22
22
zz
td4_U
1.1 1 1 1 1'1 1 1 1 1 1 1 1 1 1 11,111111-1.L11
-2.0 .0
2222222222222222221
az
-4.0
zz z zzzz zzz/.2
X
t
z
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A11-groups St.acked Histogram
Canonical Di.scriminan! Funccion
22
22
22
22
2
2
22
22
22
22
4
2)
Z
1
1
1
1
z
4
22 ZZZ
zz zzz
zz /.42
111
11',I
111
111
I 1 1111 1 'l
1 1 1111 1 1
1 1 1111 1 1
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